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AB This invention relates to a novel process for the prepn. of 

3 -cyclic-ether-substituted cephalosporins, such as I [C02R1 =carboxylic 
acid or a carboxylate salt; Al = aryl, heteroaryl, heterocyclyl; A2 = H, 
alkyl, cycloalkyl, aryl, etc.], via amidation reactions. Thus, 
cephalosporin II was prepd. in 80% yield by amidation of amine III with 
the acid anhydride of acid IV using 0,0-di-Et hydrogenphosphorothioate in 
a Me2CO/H20 soln. 

IT 436100-71-9P 

RL: IMF (Industrial manufacture); RCT (Reactant) ; SPN (Synthetic 
preparation) ; PREP (Preparation) ; RACT (Reactant or reagent) 



(process for the prepn. of intermediates via amidation which are useful 
for prepg. cephalosphorins) 



RN 436100-71-9 CAPLUS 

CN 5-Thia-l-azabicyclo [4 .2 . 0] oct-2-ene-2-carboxylic acid, 

7-amino-8-oxo-3- [ (2S) -tetrahydro-2-f uranyl] -, (6R,7R)- (9CI) (CA INDEX 
NAME) 

Absolute stereochemistry. 
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* STRUCTURE DIAGRAM TOO LARGE FOR DISPLAY - AVAILABLE VIA OFFLINE PRINT * 

AB A process for prepg. cephalosporins I (Rl = H, OMe, formamido; R2 = acyl; 
C02R3 = carboxy group or C02- or readily removable carboxy protecting 
group; R4 = H, or up to four substituents from alkyl, alkenyl, alkynyl, 
alkoxy, halogen, amino, alkyl (acyl) amino, C02R, CONR2, S02NR2 (R = H, Cl-6 
alkyl), aryl, heterocycle, etc.; X = S, SO, S02, O, CH2 ; m = 1-2; dotted 
lines indicate a 2- or 3-cephem system) was accomplished via the 
cyclization of II. Thus the 3- (R and S) -tetrahydrofuran-2-yl-2-em compds . 
Ill were prepd. and the S isomer was converted to the 3-(S)- 
tetrahydrofuran-2-yl-3-em III in several steps. 

IT 141194-60-7P 

RL: IMF (Industrial manufacture); RCT (Reactant) ; SPN (Synthetic 
preparation) ; PREP (Preparation) ; RACT (Reactant or reagent) 

(process for prepg. cephalosporin compds. and their intermediates) 

RN 141194-60-7 HCAPLUS 

CN 5-Thia-l-azabicyclo [4.2.0] oct-2 -ene-2 -carboxylic acid, 

8-OXO-7- [ (phenylacetyl) amino] -3- [ (2R) -tetrahydro-2 -f uranyl] -, 
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AB Title compds. I [R = substituent; Rl = H, OMe, NHCHO; R2 = acyl; C02R3 = 
C02H, C02-; R3 = protecting group; X = S, SO, S02 , O, CH2] are prepd. by 
base-induced cyclization of an azetidinone II [R4 = alkyl, aryl] . II are 
prepd. from the halide and P(OR4)3. Thus, 4-methoxybenzyl 
(2RS) -2-hydroxy-2- [ (3R) (4R) -3 -phenylacetamido-4 - [ (RS) -2- 

tetrahydrofuryl] carbonylmethylthio] azetidin-2-on-l-ylacetate was converted 
to the chloride and then to the phosphonate which was cyclized with NaH in 
PhMe to give 50% I [R = (RS) -2-tetrahydrof uryl , Rl = H, R2 = PhCH2CO, R3 = 
4-MeC6H4CH2] . 
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IT 141061-21-4P 

RL: IMF (Industrial manufacture); SPN (Synthetic preparation); PREP 
(Preparation) 

(prepn. of cephems by cyclization of azetidinylphosphonoacetates with 
base) 

RN 141061-21-4 HCAPLUS 

CN 5-Thia-l-azabicyclo [4 .2 . 0] oct-2-ene-2-carboxylic acid, 

8-0x0-7- [ (phenylacetyl) amino] -3- ( tetrahydro-2 -f uranyl) -, 

(4 -methoxyphenyl) methyl ester, [6R- (6 . alpha . , 7 . beta . ) ] - (9CI) (CA INDEX 
NAME) 

Absolute stereochemistry. 
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Transformation of penicillins into 3 -substituted 
.DELTA. 3 -cephems through addition/cyclization of 
allenecarboxylates 

Tanaka, Hideo; Sumida, Shin-ichi; Kameyama, Yutaka; 
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Faculty of Engineering, Okayama University, Okayama, 
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Bulletin of the Chemical Society of Japan (1996) , 

69(12), 3651-3658 
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AB A straightforward synthesis of .DELTA. 3 -cephems I [R = morpholino, 
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pyrrolidine, N3, 5-methyl-l, 3 , 4-thiadiazolyl-2-thio, S02Ph] was performed 
successfully by a sequential addn. /cyclization reaction of the 
allenecarboxylate derived from penicillin. The addn . /cyclization reaction 
proceeded smoothly upon treatment of the allenecarboxylate with the 
nucleophiles . Reaction of the allenecarboxylate with lithium chloride in 
NMP (N-methyl-2-pyrrolidone) in the presence of aluminum chloride afforded 
I [R = CI], while without A1C13 I [R = S02Ph] was the main product. I [R 
= arylthio] were similarly prepd. 

IT 139472-61-0P 

RL: SPN (Synthetic preparation) ; PREP (Preparation) 

(transformation of penicillins into 3 -substituted .DELTA. 3 -cephems 
through addn . /cyclization of allenecarboxylates) 

RN 139472-61-0 HCAPLUS 

CN 5-Thia-l-azabicyclo [4.2.0] oct-2-ene-2-carboxylic acid, 

3- (4-morpholinyl) -8-oxo-7- [ (phenylacetyl) amino] (4 -methoxyphenyl) methyl 
ester, (6R-trans)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 



MeOv 
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AB Cephalosporins I [X = S, SO, S02 , O, CH2 ; Rl = H, OMe, NHCHO; R2 = acyl; 
R3 = in vivo hydrolizable ester group; R4 = (un) substituted 
tetrahydrofuryl, tetrahydropyranyl] are prepd. by reaction of the 
corresponding carboxylic acid with R3Y [Y = halide] in the presence of an 
aq. phase contg. a base and a phase transfer catalyst. Subsequent removal 
of protecting groups, conversion of groups X and R2 and salt formation may 
be carried out. Thus, 4-methoxybenzyl (6R, 7R) -7-phenylacetamido-3- [ (S) -2- 
tetrahydrofuryl] cephem-4 -carboxylate was treated with Me3CC02CH2I , 
followed by deacylation and reacylation to give pivaloyloxymethyl 
(6R, 7R) -7- [2- (2-amino-4-thiazolyl) -2- (Z) -methoxyiminoacetamido] -3- [ (S) -2- 
tetrahydrofuryl] cephem-4 -carboxylate . 

IT 141194-63-0 

RL: RCT (Reactant) ; RACT (Reactant or reagent) 

(prepn. and transacylation of cephalosporin esters) 

RN 141194-63-0 HCAPLUS 

CN 5-Thia-l-azabicyclo [4 . 2 . 0] oct- 2 -ene- 2 -carboxylic acid, 

8-0x0-7- [ (phenylacetyl) amino] -3- (tetrahydro-2 -furanyl) -, 

{4 -methoxyphenyl) methyl ester, [6R- [3 (S*) , 6 . alpha . , 7 .beta . ] ] - (9CI) (CA 
INDEX NAME) 

Absolute stereochemistry. 
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Title compds. [I; Rl = (protected) amino; R2 = H, alkoxy; R3 = H, 
carboxy-protective group; Y = residue of a nucleophile] were prepd. by 
cyclization of azetidinonylethenylideneacetates II [R1-R3 as above; X = 
S02R4, SR4; R4 = aryl, (substituted) N-contg. heteroaryl] with a 
nucleophile. Thus, II [Rl = PhCH2CONH, R2 = H, R3 = CH2C6H4 (OMe) -4, X = 
S02Ph] was stirred 1 h with morpholine in DMF contg. CaC12 to give 87% I 
(R1-R3 unchanged, Y = morpholino) . 
139472-61-0P 

RL: SPN (Synthetic preparation); PREP (Preparation) 

(prepn. of, method for) 
139472-61-0 HCAPLUS 

5-Thia-l-azabicyclo [4 . 2 . 0] oct-2 -ene-2 -carboxylic acid, 

3- (4-morpholinyl) -8-oxo-7- [ (phenylacetyl) amino] -, (4 -met hoxyphenyl) methyl 
ester, (6R-trans) - (9CI) (CA INDEX NAME) 



Absolute stereochemistry. 
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GI For diagram (s) , see printed CA Issue. 

AB Title compds. (I; Rl = H, MeO, HCONH / R2 = acyl; R3 = H, neg. charge, 

carboxy-protective group; R4 = .ltoreq.4 substituents selected from alkyl, 
alkenyl, OH, halo, alkoxy, etc.; X = O, CH2 , SOn; n= 0-2; m = 1, 2) were 
prepd. Thus, Na 2- (2-tritylaminothiazol-4-yl) -2- (Z) -trityloxyiminoacetate 
was condensed with tert-butyl (6R, 7R) -7-amino-3 -[ (R) -tetrahydrof uran-2 - 
yl] ceph-3-em-4-carboxylate to give, after deprotection, (6R, 
7R) -7- [2- (2-aminothiazol-4-yl) -2- (Z) -hydroxyiminoacetamido] -3- [ (RS) - 
tetrahydrofuran-2-yl] ceph-3 -em-4 -carboxylic acid which had MIC of 0.50 and 
0.25 .mu.g/mL against Escherichia coli (NCTC 1048) and Staphylococcus 
aureus (Oxford), resp. 

IT 141061-21-4P 141061-24-7P 141061-25-8P 
141072-52-8P 141072-54-0P 141072-55-1P 
141072-56-2P 141072-58-4P 141072-59-5P 
141072-60-8P 141072-67-5P 141072-71-1P 
141072-73-3P 141072-74-4P 141072-78-8P 
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141072-80-2P 141072-85-7P 141072-86-8P 

141072- 87-9P 141072-94-8P 141072-95-9P 

141073- 02-1P 141073-04-3P 141073-15-6P 
141194-60-7P 141194-63-OP 141194-67-4P 
141194-73-2P 141194-77-6P 141194-83-4P 
141194-85-6P 

RL: RCT (Reactant) ; SPN (Synthetic preparation); PREP (Preparation) 
(prepn. and reaction of, in prepn. of antibiotics) 
RN 141061-21-4 HCAPLUS 

CN 5-Thia-l-azabicyclo [4 . 2 . 0] oct-2 -ene-2-carboxylic acid, 

8-OXO-7- [ (phenylacetyl) amino] -3- (tetrahydro-2 -furanyl) -, 

(4 -methoxyphenyl) methyl ester, [6R- (6 .alpha. , 7 .beta. ) ] - (9CI) (CA INDEX 
NAME) 

Absolute stereochemistry. 




RN 141061-24-7 HCAPLUS 

CN 5-Thia-l-azabicyclo [4.2.0] oct-2 -ene-2 -carboxylic acid, 

7- [ [ (2-amino-4-thiazolyl) (methoxyimino) acetyl] amino] -8-oxo-3 - ( tetrahydro-2 - 
furanyl) -, (4 -methoxyphenyl) methyl ester, [6R- [3 (S*) , 6 .alpha. , 7 .beta. (Z) ] ] - 
(9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 




RN 141061-25-8 HCAPLUS 
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CN 5-Thia-l-azabicyclo [4.2.0] oct-2 -ene-2 -carboxylic acid, 

7- [ [ (2-amino-4-thiazolyl) (methoxyimino) acetyl] amino] -8-oxo-3- (tetrahydro-2 - 
furanyl) -, (4 -met hoxyphenyl) methyl ester, [6R- [3 (R* ) , 6 .alpha. , 7 .beta. (Z) ] ] - 
(9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 




RN 141072-52-8 HCAPLUS 

CN 5-Thia-l-azabicyclo [4 .2.0] oct-2 -ene-2-carboxylic acid, 

8-0x0-7- [ (phenoxyacetyl) amino] -3- [tetrahydro-5 - (methoxymethyl) -2-furanyl] - 
, ( 4 -methoxyphenyl) methyl ester, [6R- [3 (2R* , 5S*) , 6 . alpha . , 7 . beta . ] ] - (9CI) 
(CA INDEX NAME) 

Absolute stereochemistry. 




RN 141072-54-0 HCAPLUS 

CN 5-Thia-l-azabicyclo [4.2.0] oct-2 -ene-2 -carboxylic acid, 

7- [ [ (2-amino-4-thiazolyl) (methoxyimino) acetyl] amino] -8-oxo-3- [ tetrahydro-5 - 
(methoxymethyl) -2-furanyl] -, (4 -methoxyphenyl) methyl ester, 
[6R- [3 (2R*,5S*) ,6. alpha. ,7. beta. (Z) ] ] - (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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RN 141072-55-1 HCAPLUS 

CN 5-Thia-l-azabicyclo [4.2.0] oct-2 -ene-2-carboxylic acid, 

7- [ [2- (2-amino-4-thiazolyl) -l-oxo-2 -pentenyl] amino] -8-oxo-3- (tetrahydro-2 - 
furanyl) -, (4-methoxyphenyl) methyl ester, [6R- [3 (S*) ,6. alpha. ,7. beta. (Z) ] ] - 
(9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 




MeO' 



RN 141072-56-2 HCAPLUS 

CN 5-Thia-l-azabicyclo [4.2.0] oct-2 -ene-2 -carboxylic acid, 

7- [ [ (methoxyimino) [5- [ (triphenylmethyl) amino] -1 , 2 , 4-thiadiazol-3 - 

yl] acetyl] amino] -8-oxo-3- (tetrahydro-2 -furanyl) -, (4 -methoxyphenyl) methyl 

ester, [6R- [3 (S*) , 6 .alpha. , 7 .beta. (Z) ] ] - (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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RN 141072-58-4 HCAPLUS 

CN 5-Thia-l-azabicyclo[4.2.0]oct-2-ene-2-carboxylic acid, 

7- [ [ [ [2- (1, 1-dimethylethoxy) -2 -oxoethoxy] imino] [2- [ ( triphenylmethyl ) amino] - 
4 -thiazolyl] acetyl] amino] -8-oxo-3- (tetrahydro-2-furanyl) -, 
(4-methoxyphenyl)methyl ester, [6R- [3 (R* ) ,6. alpha. ,7. beta. (Z) ] ] - (9CI) 
(CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 




MeO' 



RN 141072-59-5 HCAPLUS 

CN 5-Thia-l-azabicyclo [4.2. 0] oct-2 -ene-2 -carboxylic acid, 

7- [ [ [ [ (1, 1-dimethylethoxy) carbonyl] amino] ( 4 -hydroxyphenyl) acetyl] amino] -8- 
oxo-3- (tetrahydro-2-furanyl) -, (4 -met hoxyphenyl) methyl ester, 
[6R- [3 (R*) ,6. alpha. ,7. beta. (R*) ] ] - (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
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t-BuCk .NH 



RN 141072-60-8 HCAPLUS 

CN 5-Thia-l-azabicyclo [4.2. 0] oct-2 -ene-2 -carboxylic acid, 

7- [ t (2-amino-4-thiazolyl) (methoxyimino) acetyl] amino] -8-oxo-3 - (tetrahydro-2- 
furanyl)-, (4-methoxyphenyl) methyl ester, 5-oxide, [5S- 
[3(R*), 5. alpha. ,6. beta. ,7. alpha. (Z) ] ] - (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 




RN 141072-67-5 HCAPLUS 

CN 5-Thia-l-azabicyclo [4.2. 0] oct-2 -ene-2 -carboxylic acid, 

7- [ [ (2-amino-4-thiazolyl) (methoxyimino) acetyl] amino] -8-oxo-3- (tetrahydro-2- 
furanyl)-, (4 -methoxyphenyl) methyl ester, 5,5-dioxide, 
[6R- [3 (S*) ,6. alpha. ,7. beta. (Z) ] ] - (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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RN 141072-71-1 HCAPLUS 

CN 5-Thia-l-azabicyclo [4.2.0] oct-2 -ene-2-carboxylic acid, 

8-0x0-7- [ (phenylacetyl) amino] -3- ( tetrahydro-5-methyl-2-f uranyl) -, 
( 4 -methoxyphenyl) methyl ester, [6R- (6 . alpha . , 7 .beta . ) ] - (9CI) (CA INDEX 
NAME) 

Absolute stereochemistry. 



MeO. 




RN 141072-73-3 HCAPLUS 

CN 5-Thia-l-azabicyclo [4.2.0] oct-2 -ene-2 -carboxylic acid, 

7- [ [ (2-amino-4-thiazolyl) (methoxyimino) acetyl] amino] -8-oxo-3- (tetrahydro-5- 
methyl-2 -f uranyl) - , (4 -methoxyphenyl) methyl ester, [6R- 
[3 (2S*,5S*) ,6. alpha. ,7. beta. (Z) ] ] - (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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RN 141072-74-4 HCAPLUS 

CN 5-Thia-l-azabicyclo [4.2.0] oct-2 -ene-2 -carboxylic acid, 

7- [ [2 -furanyl (methoxyimino) acetyl] amino] -8-oxo-3- (tetrahydro-2-furanyl) 
(4-methoxyphenyl)methyl ester, [6R- [3 (S*) , 6 . alpha . , 7 .beta . (Z) ] ] - (9CI) 
(CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 




MeO' 



RN 141072-78-8 HCAPLUS 

CN 5-Thia-l-azabicyclo [4.2. 0] oct-2 -ene-2 -carboxylic acid, 

8-0x0-7- [ (phenylacetyl) amino] -3- ( tetrahydro-5 , 5 -dimethyl -2 -furanyl) -, 

(4 -methoxyphenyl) methyl ester, [6R- [3 (S*) , 6 . alpha . , 7 .beta. ] ] - (9CI) (CA 

INDEX NAME) 

Absolute stereochemistry. 
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RN 141072-80-2 HCAPLUS 

CN 5-Thia-l-azabicyclo [4.2.0] oct-2-ene-2-carboxylic acid, 

7- [ [ (2-amino-4-thiazolyl) (methoxyimino) acetyl] amino] -8-oxo-3- (tetrahydro- 
5, 5 -dimethyl -2 -furanyl) -, (4 -methoxyphenyl) methyl ester, 
[6R- [3 (S*) ,6. alpha. ,7. beta. (Z) ] ] - (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 



CN 5-Thia-l-azabicyclo [4.2.0] oct-2 -ene-2-carboxylic acid, 

8-0x0-7- [ (phenylacetyl) amino] -3- [tetrahydro-5- (methoxycarbonyl) -2-furanyl] - 
, (4 -methoxyphenyl) methyl ester, [6R- [3 (2R* , 5S*) , 6 . alpha . , 7 .beta . ] ] - (9CI) 
(CA INDEX NAME) 

Absolute stereochemistry. 




NH2 



RN 



141072-85-7 HCAPLUS 
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RN 141072-86-8 HCAPLUS 

CN 5-Thia-l-azabicyclo [4.2.0] oct-2 -ene-2-carboxylic acid, 

7- [ [ (methoxyimino) [2- [ (triphenylmethyl) amino] -4-thiazolyl] acetyl] amino] -8- 
oxo-3- [tetrahydro-5- (methoxycarbonyl) -2-furanyl] - , (4-methoxyphenyl) methyl 
ester, [6R- [3 (2R* , 5S*) , 6 . alpha . , 7 .beta . (Z) ] ] - (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 



H 




RN 141072-87-9 HCAPLUS 

CN 5-Thia-l-azabicyclo [4.2.0] oct-2 -ene-2-carboxylic acid, 

7- [ [ (2-amino-4-thiazolyl) (methoxyimino) acetyl] amino] -8-oxo-3- [tetrahydro-5 - 
(methoxycarbonyl) -2-furanyl] -, (4-methoxyphenyl) methyl ester, 
[6R- [3 (2S*,5R*) ,6. alpha. ,7. beta. (Z) ] ] - (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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NH 2 



0, 



0 



OMe 



MeO 




RN 141072-94-8 HCAPLUS 

CN 5-Thia-l-azabicyclo [4.2.0] oct-2 -ene-2-carboxylic acid, 
3- [5- [ (acetyloxy) methyl] tetrahydro-2 -f uranyl] -8-oxo-7- 
[ (phenylacetyl) amino] -, (4-methoxyphenyl) methyl ester, 
[6R- [3 (2S*,5R*) ,6. alpha. ,7. beta.] ] - (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 



RN 141072-95-9 HCAPLUS 

CN 5-Thia-l-azabicyclo [4.2.0] oct-2-ene-2-carboxylic acid, 

8-OXO-7- [ (phenylacetyl) amino] -3- [tetrahydro-5- (methoxymethyl) -2-furanyl] 
(4-methoxyphenyl) methyl ester, [6R- [3 (2R*,5S*) ,6. alpha. ,7. beta.] ] - (9CI) 
(CA INDEX NAME) 

Absolute stereochemistry. 



MeO. 




H 
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RN 141073-02-1 HCAPLUS 

CN 5-Thia-l-azabicyclo [4.2.0] oct-2-ene-2-carboxylic acid, 

8-OXO-7- [ (phenylacetyl) amino] -3- (tetrahydro-3 -methyl-2-f uranyl) -, 

( 4 -methoxyphenyl) methyl ester, [6R- [3 (2R*, 3S*) , 6. alpha. , 7 .beta. ] ] - (9CI) 

(CA INDEX NAME) 

Absolute stereochemistry. 




RN 141073-04-3 HCAPLUS 

CN 5-Thia-l-azabicyclo [4.2.0] oct-2 -ene-2-carboxylic acid, 

7- [ [ (2-amino-4-thiazolyl) (me thoxyimino) acetyl] amino] -8-oxo-3- (tetrahydro-3 - 
methyl -2 -f uranyl) - , (4 -methoxyphenyl) methyl ester, [6R- 
[3 (2S*,3R*) ,6. alpha. ,7. beta. (Z) ] ] - (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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RN 141073-15-6 HCAPLUS 

CN 5-Thia-l-azabicyclo [4.2.0] oct-2 -ene-2 -carboxylic acid, 

8-OXO-7- [ (phenylacetyl) amino] -3- (tetrahydro-3 , 4-dimethoxy-2-furanyl) - , 

(4 -methoxyphenyl) methyl ester, [2R- [2. alpha. (6R*,7R*) ,3. alpha. ,4. beta.] ] - 

(9CI) (CA INDEX NAME) 

Absolute stereochemistry . 




RN 141194-60-7 HCAPLUS 

CN 5-Thia-l-azabicyclo [4.2.0] oct-2 -ene- 2 -carboxylic acid, 

8-0x0-7- [ (phenylacetyl) amino] -3- [ (2R) -tetrahydro-2-f uranyl] -, 
(4 -methoxyphenyl) methyl ester, (6R,7R)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
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RN 141194-63-0 HCAPLUS 

CN 5-Thia-l-azabicyclo [4.2.0] oct-2 -ene-2 -carboxylic acid, 
8-0x0-7- [ (phenylacetyl) amino] -3- ( tetrahydro-2-furanyl) 

( 4 -methoxyphenyl) methyl ester, [6R- [3 (S*) , 6 .alpha. , 7 .beta. ] ] - (9CI) (CA 
INDEX NAME) 

Absolute stereochemistry. 



RN 141194-67-4 HCAPLUS 

CN 5-Thia-l-azabicyclo [4.2.0] oct-2 -ene-2 -carboxylic acid, 

8-0x0-7- [ (phenoxyacetyl) amino] -3- [tetrahydro-5- (methoxymethyl) -2-furanyl] - 
, (4 -methoxyphenyl) methyl ester, [6R- [3 (2S* , 5R*) , 6 . alpha . , 7 .beta . ] ] - (9CI) 
(CA INDEX NAME) 

Absolute stereochemistry. 



MeO. 




H 



MeO, 




PhO. 




O 



4 



0 




OMe 



RN 



141194-73-2 



HCAPLUS 
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CN 5-Thia-l-azabicyclo [4.2.0] oct-2-ene-2-carboxylic acid, 

7- [ [ (2-amino-4-thiazolyl) (methoxyimino) acetyl] amino] -8-oxo-3- (tetrahydro-5- 
methyl-2-furanyl) -, (4 -methoxyphenyl) methyl ester, [6R- 
[3 (2R*,5R*) ,6. alpha. ,7. beta. (Z) ] ] - (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 



RN 141194-77-6 HCAPLUS 

CN 5-Thia-l-azabicyclo [4.2.0] oct-2 -ene-2 -carboxylic acid, 

8-0x0-7- [ (phenylacetyl) amino] -3- [tetrahydro-5- (methoxycarbonyl) -2-furanyl] - 
, (4-methoxyphenyl)methyl ester, [6R- [3 (2S* , 5R*) , 6 . alpha . , 7 .beta . ] ] - (9CI) 
(CA INDEX NAME) 

Absolute stereochemistry. 



RN 141194-83-4 HCAPLUS 

CN 5-Thia-l-azabicyclo [4.2. 0] oct-2 -ene-2 -carboxylic acid, 

8-OXO-7- [ (phenylacetyl) amino] -3- (tetrahydro- 3 -methyl -2-furanyl) -, 
(4-methoxyphenyl)methyl ester, [6R- [3 (2S*,3R*) ,6. alpha. ,7. beta.] ] - (9CI) 
(CA INDEX NAME) 

Absolute stereochemistry. 




NH 2 



MeO' 



MeO. 




H 
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RN 141194-85-6 HCAPLUS 

CN 5-Thia-l-azabicyclo [4.2.0] oct-2 -ene-2 -carboxylic acid, 

7- [ [ (2-amino-4-thiazolyl) ( me thoxyimino) acetyl] amino] -8-oxo-3- (tetrahydro-3 • 
methyl -2 -furanyl) -, ( 4 -methoxyphenyl) methyl ester, [6R- 
[3 (2R*,3S*) ,6. alpha. ,7. beta. (Z) ] ] - (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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PhCH2CO] 



N. 



CO2R 1 



PhCH 2 COI 




CO2R 1 



II 



AB 



IT 



RN 
CN 



3-Norcephems I (R = heterocyclic amino, S02Ph, CI; Rl = CH2C6H40Me-4 , 
CHPh2) were prepd. starting from penicillin G through a new shortcut 
involving Michael addn. of amines, azide or thiols to allenic esters II 
and sequential ring closure to the six-membered ring. 
139472-61-0P 

RL: SPN (Synthetic preparation) ; PREP (Preparation) 

(prepn. of) 
139472-61-0 HCAPLUS 

5-Thia-l-azabicyclo [4 . 2 . 0] oct-2 -ene-2 -carboxylic acid, 

3- (4-morpholinyl) -8-oxo-7- [ (phenylacetyl) amino] -, (4 -met hoxyphenyl) methyl 
ester, (6R-trans) - (9CI) (CA INDEX NAME) 



Absolute stereochemistry. 
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NODE ATTRIBUTES: 
DEFAULT MLEVEL IS ATOM 
GGCAT IS MCY SAT AT 10 
DEFAULT ECLEVEL IS LIMITED 
ECOUNT IS E4 C El 0 AT 10 



GRAPH ATTRIBUTES: 

RING(S) ARE ISOLATED OR EMBEDDED 
NUMBER OF NODES IS 14 

STEREO ATTRIBUTES: NONE 
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NODE ATTRIBUTES: 
DEFAULT MLEVEL IS ATOM 
GGCAT IS MCY SAT AT 10 
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ECOUNT IS E4 C El O AT 10 
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AB A process for the prepn. of I (Rl = p-nitrobenzyl, allyl; X = halo) via an 
intramol. Wittig reaction of II (Rl = p-nitrobenzyl, allyl; R2 = 
Cl-6-alkyl # C6-10-aryl, C6-10-aryl-Cl-6-alkyl , dithianyl) to prep. 
3 -cyclic -ether substituted derivs . of cephalosporins is described. Thus, 
III was treated with p-nitrobenzyl glyoxylate monohydrate followed by 
redn. of the intermediate with NaBH4 . The resulting hydroxy compd. was 
treated with p-toluenesulf onic acid followed by addn. of 
(S) -1- ( tetrahydro-2 -furanyl) ethanone , addn. of thionyl chloride, and 
finally trimethylphosphine to give the desired intermediate II (Rl = 
p-nitrobenzyl, R2 = PhCH2) . Cyclization of II via an intramol. Wittig 
reaction was accomplished by refluxing for 16 h in THF. Addn. of 
phosphorus pentachloride and . alpha . -picoline in dichloromethane gave the 
free amine of I (Rl = p-nitrobenzyl) . 

IT 436100-76-4P 

RL: IMF (Industrial manufacture); RCT (Reactant) ; SPN (Synthetic 
preparation) ; PREP (Preparation) ; RACT (Reactant or reagent) 
(process for the prepn. of p-nitrobenzyl or allyl esters of 
3 -cyclic-ether substituted cephalosporins from trimethylphosphinic 
compds. via an intramol. Wittig reaction) 

RN 436100-76-4 CAPLUS 

CN 5-Thia-l-azabicyclo [4.2.0] oct-2 -ene-2-carboxylic acid, 

8-0x0-7- [ (phenylacetyl) amino] -3- [ (2S) -tetrahydro-2 -furanyl] -, 2-propenyl 
ester, (6R,7R)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
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* STRUCTURE DIAGRAM TOO LARGE FOR DISPLAY - AVAILABLE VIA OFFLINE PRINT * 

AB This invention relates to a novel process for the prepn. of 

3 -cyclic-ether-substituted cephalosporins, such as I [C02R1 =carboxylic 
acid or a carboxylate salt; Al = aryl, heteroaryl, heterocyclyl ; A2 = H, 
alkyl, cycloalkyl, aryl, etc.], via amidation reactions. Thus, 
cephalosporin II was prepd. in 80% yield by amidation of amine III with 
the acid anhydride of acid IV using 0,0-di-Et hydrogenphosphorothioate in 
a Me2CO/H20 soln. 

IT 436100-70-8P 436100-76-4P 

RL: IMF (Industrial manufacture); RCT (Reactant) ; SPN (Synthetic 
preparation) ; PREP (Preparation) ; RACT (Reactant or reagent) 

(process for the prepn. of intermediates via amidation which are useful 
for prepg. cephalosphorins) 

RN 436100-70-8 CAPLUS 

CN 5-Thia-l-azabicyclo [4.2.0] oct-2 -ene-2 -carboxylic acid, 

7- [ [ (2Z) - (2-amino-4-thiazolyl) (methoxyimino) acetyl] amino] -8-oxo-3- [ (2S) - 
tetrahydro-2-furanyl] -, 2-propenyl ester, (6R,7R)-, monobenzenesulf inate 
(9CI) (CA INDEX NAME) 

CM 1 

CRN 436100-69-5 

CMF C20 H23 N5 06 S2 
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Absolute stereochemistry. 
Double bond geometry as shown. 



,NH 2 




CM 2 

CRN 618-41-7 
CMF C6 H6 02 S 



O 

II 

Ph- S- OH 

RN 436100-76-4 CAPLUS 

CN 5-Thia-l-azabicyclo [4.2.0] oct-2 -ene-2 -carboxylic acid, 

8-0x0-7- [ (phenylacetyl) amino] -3- [(2S) -tetrahydro-2-furanyl] -, 2-propenyl 
ester, (6R,7R)- (9CI) (CA INDEX NAME) 



Absolute stereochemistry. 
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C02R 3 



COR 

P(O) (OR4) 2 
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AB Title compds. I [R = substituent; Rl = H, OMe, NHCHO; R2 = acyl; C02R3 = 
C02H, C02-; R3 = protecting group; X = S, SO, S02 , O, CH2] are prepd. by 
base-induced cyclization of an azetidinone II [R4 = alkyl, aryl] . II are 
prepd. from the halide and P(OR4)3. Thus, 4-methoxybenzyl 
(2RS) -2-hydroxy-2- [ (3R) (4R) -3-phenylacetamido-4- [ (RS) -2- 

tetrahydrofuryl] carbonylmethylthio] azetidin-2 -on-l-ylacetate was converted 
to the chloride and then to the phosphonate which was cyclized with NaH in 
PhMe to give 50% I [R = (RS) -2 -tetrahydrofuryl , Rl = H, R2 = PhCH2CO, R3 = 
4-MeC6H4CH2] . 
IT 141060-97-1P 

RL: IMF (Industrial manufacture); SPN (Synthetic preparation); PREP 
(Preparation) 

(prepn. of cephems by cyclization of azetidinylphosphonoacetates with 
base) 

RN 141060-97-1 CAPLUS 

CN 5-Thia-l-azabicyclo [4 . 2 . 0] oct-2 -ene-2 -carboxylic acid, 

7- [ [ (2-amino-4-thiazolyl) (methoxyimino) acetyl] amino] -8 -oxo -3- (tetrahydro-2- 

furanyl)-, 2- (ethoxycarbonyl) -2-butenyl ester, [6R- 

[2 (Z) ,3 (S*) ,6. alpha., 7. beta. (Z) ] ] - (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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OTHER SOURCE(S): MARPAT 116:255397 

GI For diagram(s), see printed CA Issue. 

AB Title compds. (I; Rl = H, MeO, HCONH; R2 = acyl; R3 = H # neg. charge, 

carboxy-protective group; R4 = .ltoreq.4 substituents selected from alkyl, 
alkenyl, OH, halo, alkoxy, etc.; X = O, CH2 , SOn; n= 0-2; m = 1, 2) were 
prepd. Thus, Na 2- (2 -tritylaminothiazol-4 -yl) -2- (Z) -trityloxyiminoacetate 
was condensed with tert-butyl (6R, 7R) -7 -amino- 3- [ (R) -tetrahydrof uran-2 - 
yl] ceph-3-em-4-carboxylate to give, after deprotection, (6R, 
7R) -7- [2- (2-aminothiazol-4-yl) -2- (Z) -hydroxyiminoacetamido] -3- [ (RS) - 
tetrahydrof uran-2 -yl] ceph-3-em-4-carboxylic acid which had MIC of 0.50 and 
0.2 5 .mu.g/mL against Escherichia coli (NCTC 104 8) and Staphylococcus 
aureus (Oxford) , resp. 

IT 141060-97-1P 

RL: BAC (Biological activity or effector, except adverse); SPN (Synthetic 
preparation) ; BIOL (Biological study) ; PREP (Preparation) 
(prepn. of, as antibiotic) 
RN 141060-97-1 CAPLUS 

CN 5-Thia-l-azabicyclo [4.2.0] oct-2 -ene-2-carboxylic acid, 

7- [ [ (2-amino-4-thiazolyl) (methoxyimino) acetyl] amino] -8-oxo-3- ( tetrahydro-2 - 

furanyl)-, 2 - (ethoxycarbonyl) -2 -butenyl ester, [6R- 

[2 (Z), 3 (S*), 6. alpha. ,7. beta. (Z) ] ] - (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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